Investigation Procedure
The base map for this report was constructed from aerial photographs with the aid of a sketch master. ^1.1 geologic contacts -and other data were plotted on aerial photographs in the field and the skctchmaster was used to reduce and transfer this information to the base map. Fenneman, (1930) . The oldest material that crops out in the county is the Cgallala formation of Pliocene age. The Ogallala is exposed in the bluffs along the North Loup River east of Ord, in the hills bordering Myra Valley, and along Messenger Creek. It is mostly covered by Pleistocene deposits over the remainder of the county.
The Grand Island formation of Pleistocene age is exposed in quantity only in the terraces along the North Loup River near the east edge of the county. Both the North Loup and the Middle Loup rivers flow on sand and gravel beds which, for the most part, are reworked deposits of the Grand Island formation. Erosion has contributed additional materials from both earlier and later deposits. In the remainder of the county the Grand Island formation crops out mostly in small isolated exposures in deep canyon-like ravines, and in the bluffs along Myra
Valley and Woods Park.
Peorian loess almost completely blankets the remainder of the county,
The underlying Loveland formation is exposed only in deep ravines, in road cuts, in bluffs along the major valleys, and in plowed fields where cultivation has removed a thin cover of the Peorian formation.
Sand dunes of Recent age lie along the Middle Loup River near
Arcadia. Most of them are grassed over, but blowouts continue to form at the present time. Older sand dunes of middle to late Pleistocene age, cover part of the northeast township and also enter the county at the northern boundary along the North Loup River. These dunes are considered to be anchored windrift dunes and elongate blowouts, the long axes of which trend northwest with the lee end to the southeast. This orientation indicates that the effective wind was from the northwest at the time the dunes were formed.
Tertiary System
Pliocene Deposits
Ogallala Formation
The Ogallala is the oldest formation exposed at the surface and is The Grand Island formation is an excellent water bearing strata, and inasmuch as it underlies most of the region, most of the shallow water wells in the county are supplied from it. In the upland region of the county, most wells have to extend deeper than 100 feet to reach water, but in the valleys of the present rivers and in the valleys of the larger tributaries, the loess cover is thinner and the water wells are shallow, On the terraces along the rivers the wells are about 15 feet deep. In Myra Valley some of the wells are about 40 feet deep.
The Grand Island formation is used for road metal. Pumps remove the sand and gravel from the rivers and the material is then screened.
The coarse fraction is retained, and the fine fraction and oversize are returned to the river.
Sappa Formation
Originally named the Upland formation, a new name, the Sappa Formation, has been proposed by Condra, Reed and Gordon (1950) and will be used in this report. The Sappa formation is believed to be a lagoon or pond deposit of late Kansan and Yarmouth age. It overlies the Grand Island formation, and is subdivided into three members, the Lower Sappa silt, the Pearlctte Ash member, and the Upper Sappa silt. Condra, Reed and Gordon, (1950) . The lower silt cannot be distinguished in the field from the upper silt where the Pearlette ash is absent. The Sappa formation is characteristically a blocky, greenish-gray clayey silt, quite plastic when wet. In certain good exposures, mild stratification can be seen. The Sappa formation is generally recognized by its color, lithology and stratigraphic position. In Valley county, however, a fine white to greenish-gray sand is common in many exposures, but in some ex- As used in this report, the term Peorian loess includes not only i the Peorian but also all younger loesses, including the Bignell. Described and named by Schultz and Stout, (1945) the Bignell formation is
Mankato to Recent in age, is a yellow-gray loess, variable in thickness, and is separated from the Peorian loess by a buried soil, the Brady soil, This soil zone is the main guide in the field for discriminating the Peorian from the Bignell. Inasmuch as this soil is rarely exposed all yellow-gray loess overlying the Loveland formation is here mapped as Peorian loess.
On both sides of the North and Middle Loup rivers are broad loesscovered terraces one-half to one mile wide. State Road 11 along the North Loup River is built on one of these. The loess on these terraces is mapped as Peorian, but it is realised that future work may define it as
Bignell. Some of the material is reworked, but most of the silt examined was not visibly reworked and is considered to be true loess.
The color of the Peorian is a secondary feature influenced by the Gracing is the primary occupation in the Sand Hill region, though hay is raised and cut, and some corn crops are g«Do\vn in the low areas between the dune ridges.
Recent Deposits Terrace Deposits
More than one terrace level is recognized in the county, but all terraces below the flat, Peorian-covered terrace are grouped together in this report. The material in these terraces is all of similar character.
IS
Coarse pinkish sand, fine sand, and channels of gravel all covered by fine silt and soils, comprise the terraces along the North and Middle
Loup rivers. The terrace material in the tributaries is derived from the deposits through which the streams flow. For the most part, these terraces are composed of fine sand and silt reworked from the Loveland and Peorian deposits. They are covered by very silty soil. Some terraces lack the sand. In others a coarse sand is common.
Sand and gravel formerly was taken from the terraces along the rivers for use in the county, but at the present time all commercial sand and gravel is obtained from the river channel.
Dune Sand
The sand dunes northeast of Arcadia cover the lower terraces and are believed to be younger than the Sand Hills in the northeastern part of the county. Most are stationary and are grass covered but a few blowouts are forming today.
Grazing and hay production are the main occupations in the sand dune area.
Alluvium
As used in this report, alluviu^n includes .those deposits in river .valleys that are subject to high water and floods. Coarse sand, channels of gravel, and fine sand mainly reworked from the Grand Island formation comprise the alluvium. Feldspar and quarts are the most common minerals.
Alluvium is the main source of road metal used in the county. It is pumped from the river channel and screened, the coarse sand and fine gravel are retained for use, and the over size and fine fraction are returned to the river.
Inventory of Construction Materials
Road Metal
As used in this report, road metal is any material that may be applied to a road to improve the performance of the road surface. In
Valley county the coarse sand and gravel in the river alluvium is the only large source of road metal now being utilized.
The river terraces contain abundant usable coarse sand and gravel similar to that removed from the river alluvium.
Aggregate
The river alluvium and the sand and gravel of the terraces along the North and Middle Loup rivers contain the only material in the county that could be used as aggregate. Composed mostly of quartz and feldspar, they are predominantly coarse sand and fine gravel. Fine sands and scattered medium-size boulders make up the remainder of the material. Though these are the only known large sources of aggregate in the county, the weathered and fractured feldspars make it doubtful if they would be considered high quality aggregate.
Mineral Filler Peorian Loess
The Peorian loess is the material most used as a mineral filler in Valley county. Widespread throughout the county, the Peorian loess is easily accessible. Its particle size is v/ithin the requirements for a
filler, but its cementation may be higher than standard. The cementing material is calcium carbonate and is usually concentrated through the B zone in the soil profile. This is the zone of lime enrichment which also contains other salts and clay particles. The leached loess above this zone contains little or no calcium carbonate. The loess below the B zone contains some lime, but not in such concentrated amounts.
Pearlette Ash
The Pearlette ash, though in small and local deposits, is uniform in size and is of high quality. The chards are angular for the most part, and the ash has a low cementation factor.
Binder Peorian Loess
The Peorian loess is the predominant material used in Valley county as a binder. The upper few feet of the loess are used, and the B zone of the soil is included in the samples tested. As can be seen from the test results in Chart No. 1 the cementation is quite high.
Ogallala Formation
The Ogallala formation has not been tested for binder properties, but the lime ledges of the formation are soft and could be easily crushed. However, the Peorian loess is so widespread and accessible that the cost involved in the use of the Ogallala probably would be prohibitive.
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